I~~TRODUCTION.
During the last ten years several workers have devoted considerable attention to the investigation of dual equations involving trigonometric series, the Fourier-Bessel series, the Fourier-Legendre series, the Dini series, and series of Jacobi and Laguerre polynomials [see 2 to 4, 7 to 15, 17, 181. The object of the present paper is to consider the problem of determining the sequence {A,) such that+ (1-l) io qp +"; + ,)k'(4 = .&a y<x<co; (1.2) where L:'(x) is the generalized Laguerre polynomial defined by (1 -t)-'-l exp I-&I = isI$'(x) t", (1.3) f(x) and g(x) are prescribed functions of x, and M, , 8 With a view to simplifying the calculations, we shall apply the method developed recently by Sneddon and Srivastav [8] In what follows we shall observe that the classes of the functions f(x) and g(x) for which the problem under consideration is solvable must be such that
It might be worthwhile to remark that our analysis is purely formal and that in the special case when a: = /3 + & = v = D and A = p = 4 the results presented here will yield the recent observations of Srivastava [12] .
LIST OF KNOWN RESULTS.
For the sake of ready reference we list here the following results that will be required in the course of our investigation:- (ii) The formula (27), p. 190 of [5] :
which, for m = 1, yields g {xT$qx)} = (a + n) x%fl)(x). where f(x) is continuously differentiable on the interval [l, 00).
INWSTIGATION OF THE PROBLEM (i).
We begin with the assumption that for 0 < x < y and 0 < A < 1, (34 it being assumed that the parameters (II, /?, h, v, and u are so constrained that a,* is independent of n. This of course is possible when, for instance, u = v, h = u -j?, and the parameters p and u remain free. It is not difficult to prove that (3.7) does imply (3.6). Indeed if we let
, n=o then using (3.7) and the orthogonality property (2.1) we have
by virtue of (2.5) and (3.8), and (3.6) follows immediately. In view of (3.7), Eq. (3.5) is e q uivalent to the Abel integral equation
and if F(x) is continuously differentiable for 0 < x < a < y, then it follows from (2.8) that
provided O<h+v-utl. The constants {A,} can now be calculated by using the relations (3.4), (3.8) , and (3.10).
INVESTIGATION OF THE PROBLEM (ii).
Suppose that for y < x < co and 0 < p < 1, Next we multiply both sides of Eq. (1.7) by e-" and integrate with respect to x from x to co, y < x < CO. Applying the known result (2.4) we thus find that G(x) = J": e-'g(x) dx = f. r(~ ,$ + 1) e-'LLlp-1)(x). is independent of n. Indeed one such possibility exists when 01 = Y, p = p -v + 1, and /I and (T continue to be free. Conversely (4.6) implies (4.5) . Th e p roo runs parallel to that of the derivaf tion of (3.6) from (3.7).
In view of (4.6), Eq. (4.4) re d uces to the integral equation l-u-Ve-7J$(7) G(x) = h" j: ; _ x)l--rr-"+o d% y<x<q (4.8) which is of the type (2.9). Hence, if G(x) is continuously differentiable on the interval y < 1 < x < co, we readily have providedO<p+v--u<l.
The relations (4.2), (4.7), and (4.9) can now be combined to compute the coefficients (A,}. And, as we pointed out at the outset, the final result will follow when we merely add the solutions of the problems (i) and (ii).
